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INTTRODUCTORY NOTES. 

BY THE EDITOR. 

A hypothesis may be defined as a tentative con- 
jecture or guess^- temporarily assigning a cause for 
known facts to be used as a basis for their classifica- 
tion and arrangement pending further observation, 
experiment or investigation. 

A theory on the other hand, is a conclusively 
demonstrable proposition. The difference between 
a hpothesis and a theory consists largely, therefore, 
in the relative amount and quality of the support 
which each receives from the facts appertaining 
thereto. 

The two terms are frequently, although not 
with strict accuracy, used synonymously and inter- 
changeably, in order to avoid the too frequent repe- 
tition of either in the same connection. Hence, we 
speak of the nebular hypothesis sometimes as the 
nebular theory. But the Copemican theory is no 
longer regarded as hypothetical. A hypothesis may 
become a theory by additional investigation. 

This explanation seems to be called for as a pre- 
liminary to the discussion that follows, both terms 
being frequently employed therein. 

It may be further premised that every thought- 
ful person has an inherent right and should be en- 
couraged to speculate upon natural phenomena, to 
ascertain so far as possible their nature and causes, 
to frame hypotheses and build up theories as to their 



origin and purpose in the great scheme of the Uni- 
verse. It is thus that the sum of human knowledge 
is increased and the progreiss of the rajce promoted 
and assured. 

The modest author of the brochure which fol- 
lows, takes issue with some of the conclusions of 
many of the most illustrious philosophers and writ- 
ers both of past and present times uxK)n the origin 
and the method of formation of our solar system. 
Starting with the postulate of Laplace as to the 
existence of a vast body of nebulous matter extend- 
ing to the limits of our planetary system or beyond, 
our author argues that the process of world-building 
commenced with the condensation or, possibly the 
crystallization, of the nebulous matter upon the 
surface^ rather than at the center of the mass then 
in a state of rotation, the resulting condensed bod- 
ies, or meteors, actuated by gravity, beginning at 
once to move to the center of the mass in obedience 
to the forces impelling them, and describing orbits 
somewhat spiral in form as shown in the diagram 
facing the title page. This assumption it 
will be seen by the reader, is a radical de- 
parture from the hypothesis of Laplace, and 
the consequences resulting therefrom are too 
numerous and important to admit of being 
specified here. The details will be found in 
the sequel, and a mere mention of some of them is 
all that can be attempted in this introductory note. 

The origin and motions of comets and the laws 
that are conceived to control them, form perhaps 
the most remarkable feature of Mr. Pearson's paper. 
He has here ventured into a field hitherto unex- 
plored. These eccentric, mysterious and unknown 
wanderers through the realms of limitless space 



have really been disowned by the great theorists of 
the past, and are freely acknowledged by them to 
be "tramps, without home or country that have in- 
truded themselves into our society unbidden". Our 
author however, ventures boldly into the trackless 
field, and presents new views of their nature with a 
series of what are designated "cometary laws" 
which cannot fail to challenge the attention of the 
Scientific World and lead to renewed investigation 
of these wonderful mysteries of the stellar depths. 
With the frankness and honesty of purpose char- 
acteristic of the true scientist, he advances in the 
form of terse propositions what he conceives to be 
the objections to his own unique views upon this 
abstruse subject 

A careful perusal of this interesting and valu- 
able paper will disclose much additional new matter 
upon many topics, notably those which refer to the 
convergency of the orbital paths of meteors; the 
visibility of nebulae; the differential drift of the 
equatorial surfaces of the Sun and Jupiter ; the dis- 
tribution or diffusion of meteorites throughout in- 
finite space, and other themes of the deepest inter- 
est, which cannot be more than mentioned in this 
connection. 

If I mistake not the reader will be impressed 
with the luminous and yet perspicuous style of the 
author and his command of that ample fund of in- 
formation which can come only from long, patient, 
methodical research in a field which comparatively 
few persons have either the capacity or courage to 
explore. It is to be hoped that the publication of 
these views will incite to further investigation. If 
such shall prove to be the result, the author will, I 
am sure, feel amply rewarded for his painstaking 



labors^ extending through many jears^ and in the 
face of many difficulties. A new path has thus been 
opened into the distant unknown, and new light has 
been shed upon some of the most perplexing myster- 
ies of all the ages. Who will follow in his foot- 
steps? 

It is proper to add further that the author of 

this paper now entitled the new Nebulo-Meteoric 
Hypothesis was moved to its publication after its 
perusal by several of the leading scientific men of 
the country. The subjoined note to Mr. Pearson 
from Captain C. H. Davis, U. S. N., the veteran 
superintendent of the Naval Observatory at Wash- 
ington, will be recognized as the opinion of one high 
in authority upon astronomical subjects. 

WILLIAM P. PHELPS. 



U. S. Naval Observatory, 

Georgetown Heights, 

Washington, D. C, July 13, 1899. 

Dear Sir : 

I have read with interest your paper upon a 
"New Nebular Hypothesis.'' It seems to me to be a 
reasonable theory well supported by argument. I 
am particularly struck with your theory of the 
"Origin of Comets." I would advise you to publish 

your paper. 

Very truly yours, 

C. H. DAVIS, 

Captain U. S. N., 
Superintendent of Naval Observatory. 
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NEBULO-METEORIC HYPOTHESIS OF CREATION. 

Speculation as to the origin of the earth upon 
which we live seems to date back to the remotest 
ages. 

Homer made River Ocean the parent of all 
things. 

Hesiod derived the Earth from chaos, "a yawn- 
ing abyss, composed of Void, Mass and Darkness, 
and from the bosom of the Earth came the sea, the 
mountains and the starry Heavens." 

Anaxagoras thought the primitive condition of 
things, to have been a "heterogeneous commingling 
of substances" to which the oi)eration of mind, com- 
municated motion, and order. 

The Egyptians found in Ra — the Persians in 
Ahura-Mazda creative power sufficient for the ori- 
gin of the universe. 

Theories of world building, other than those 
above named, have a place in history, the most im- 
portant of which being the story of the creation as 
found in Genesis. 

But as time passed, the inadequacy of these old 
hypotheses to explain newly discovered facts, man's 
unwillingness to accept theories which would con- 
struct something out of nothing, and the natural in- 
stinct of the human mind to probe yet deeper into 
the mysteries of the past, — all these reasons were 
the cause of the appearance of still other systems of 
world building. 

OTHER HYPOTHESES. 

Kepler devised a scheme ; Descartes originated 
his vortex theory — Leibnitz, Swedenborg, Wright 



and Kant, each speculated on creation — Herschel 
did the same. But it was reserved for Laplace, who 
published his conception of the process of creation 
in 1796, to advance, or at least to more completely 
develop, that cosmological system which today — af- 
ter the lapse of a century, still holds first place as 
the most acceptable of all doctrines by which we 
would attempt an explanation of the origin of the 
Universe. 

Notwithstanding, however, this general accept- 
ance, objections, numerous and weighty, have been 
urged against this hypothesis, and we are forced to 
admit that to many of these objections, the old 
theory has made and can make no reply. In fact, 
when those instances, wherein it utterly fails of ex- 
planation, are massed together, the array of pheno- 
mena that must seek solution from some source en- 
tirely extraneous to the scheme of Laplace, is truly 
formidable. 

Professor Alexander Winchell in "World Life'' 
(Griggs & Co., 1883) has collected an array of facts, 
thirty-five in number, which seem to corroborate the 
Laplace Hypothesis, and has compiled under var- 
ious headings, an aggregate of seventeen different 
objections that have been raised at various times 
by various writers against that hypothesis. The 
principal points in WinchelPs list of objections are 
the following : 

L The satellites of Uranus and !Neptune have a motion con- 
trary to that of all other satellites of our STstem. 

2. The periodic times of the planets are longer than the 
Nebular theory allows. 

(This objection is based on Kepler's Third Law.) 

3. The periodic times of the planets are shorter than the 
Nebular Theory allows. For instance, Mercury has an orbital 
velocity 1800 times too great for the theory. 
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(This objection is based on the principle of Conservation of 
areas.) 

4. The periodic time of the inner satellite of Mars is too 
short. The month of Phobos is only one-third of the day of Mars. 
The reverse condition should obtain. 

5. The old theory does not explain the elliptic forms of the 
planetary orbits. 

6. The masses of the asteroids are smaller than the theory 
demands. 

7. The disrupted state of the asteroids is an anomaly in the 
operation of the theory. 

8. The old theory offers no explanation of the genesis of 
comets. Laplace expressly states 'In our hypothesis, the comete 
are strangers to the planetary system." 

9. The spectra of the nebulae do not indicate sufficient 
pressure. 

10. The theory does not explain the inclination of the planet- 
ary ort>its to the sun's equator. 

Of the other objections enumerated by Winchell, I make no 
mention. Some of them ai^b of but minor importance; and others 
are based on uncertain data; but the following, not mentioned by 
him, should be added to the list: 

11. The rigidity of the earth, as demonstrated mathemati- 
cally by Lord Kelvin, Professor Darwin and others, is incom- 
patible with the old theory, which seems to require a molten and 
fluid mass at the interior. 

12. The differential drift of the surfaces of the Sun ana 
Jupiter is antagonistic to the old theory, "A shrinking mass should 
rotate as a imit." 

13. The present numerical value of the precession of the 
Equinoxes is incompatible with the old theory. 

14. Were the sun a contracting fluid mass obtaining its 
heat from condensation, it should be hotter in the interior from 
increase of pressure, and breaks or cavities in the surface, like sun 
spots, should show brighter. On the contrary the bottom of sun 
spots show darker, and Henry, Secchi and Langley have shown 
them to be cooler. We must therefore decide the interior of the 
sun to be cooler than the exterior — ^in distinct opposition to the re- 
quirements of the old theory. 

15. The old theory utterly fails to explain the singular fact 
that many of the nebulae are shown by the spectroscope to be 
gaseous, with an admixture of solid incandescent matter. 

id. It fails to explain by known processes the interior 
density of the earth, which must much exceed at the centre the 
known density of 2% at the surface. 
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17. It is generally believed that the older planets are those 
nearest the sun. If this condition is a fact, it disproves entirely 
the old hypothesis. 

18. While the old hypothesis seems to explain with more 
or l€8s reason the ringed and planetary forms* of nebulae, it breaks 
down utterly in explanation of spiral forms. 

19. It offers no explanation of the genesis of meteorites. 
These minute bodies, diffused through "all the realms of space" 
in countless millions, have a distribution so general— so universal 
— as to absolutely deny the idea of their introduction into our 
system from the depths of interstellar space, under any theory of 
capture. 

20. The visibility of nebulae;, it has been shown mathemati- 
cally, cannot be due to incandescence of the infinitely attenuated 
gaseous mass, (Prof. T. J. J. See in the Astronomical Journal, 
Feb. 6, 1899.) A true cosmogony therefore, should be able to ex- 
plain this visibility without assuming an original glowing incan- 
descence. 

ANOTHER HYPCXreES'IS PKOPOSED. 

Some of the objections to Laplace's hypothesis 
above given, are perhaps of little weight Others 
are of much imi>ortanee. Their aggregate however 
(including many not mentioned) forms a combina- 
tion so serious that many of our greatest scientists 
in the last decade, have abandoned this long accept- 
ed doctrine, and in preference thereto, have pro- 
nounced in favor of the meteoric growth of Sun and 

planets. 

In view therefore of the fact that no cosmologi- 
cal scheme yet presented is generally acceptable 
and by reason of the great interest attaching to 
these questions, it must be admitted that there still 
remains opportunity for speculation in the matter. 

Again, it will be acknowledged that when 
search is being made into the cause of the unex- 
plained — when we attempt exploration into the 
depths of the unknown— we must invariably begin 
with some hypothesis^— some hypothetical solution, 
to which we endeavor to fit the observed facts. 
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If logical application of this first hypothesis 
fails in the desired explanation, we then choose an- 
other guiding supposition and so continue until a 
reasonable solution appears for the phenomena un- 
der consideration. When success has thus been se- 
cured, we can then conclude that our original hypo- 
thesis has been advanced to the dignity of a theory. 

Now with the Object of justifying this discus- 
sion, we will assnme that by reason of the many 
instances of insufficiency and inadequacy above cit- 
ed, the theory of Kant and Laplace has broken 
down, and that it is our duty to study the origin of 
worlds by the introduction of new principles and 
different propositions. 

With this prelude therefore we present the fol- 
lowing method of treating the idea of meteoric 
growth in our solar system. 

THE MBTEORITIC HYPOTHEBIS OF CREATION. 

We will assume in the beginning, as have all 
our jprefdece^ors in icosmological si)eculation, a 
great gaseous nebulous mass extending outwards 
into the depths of space, far beyond the orbit of 
Neptune. We will also assume that this mass has 
some slight movement of rotation, a progressive 
movement in space, that its temperature may be 
but slightly above the temi)erature of the interstel- 
lar void, and finally that there may be, outside of 
the main gaseous body, and unattached thereto, cer- 
tain outlying wisps, patches, or streamers, of nebu- 
lous matter, similar to those attending the visible 
nebulae of our heavens. 

If we are asked whence comes this gaseous 
mass, we do not reply. Dr. CroU would answer, 
"From the impact of two cold bodies meeting with 
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a velocity of 476 miles per second." But if we in- 
quire whence came those two cold bodies, he would 
say "from two smaller nebulae," and so on ad inr 
fimtum. We will start, therefore, with our one 
gaseous mass. Further back into the abyss of time, 
the human intellect cannot go. 

In all of these assumptions, we are safely with- 
in the realms of reason and analogy. We have but 
to point our telescope at the Heavens, and there we 
see represented a thousand times over our irregu- 
lar, gaseous ideal. 

We may make one other assumption. This 
mass must be in a condition of stable equilibrium, 
the expansive force of the slightly heated gas, join- 
ed to the tangential force due to rotation, being ex- 
actly counterbalanced by the force of gravity. 

Thus far, we may follow the old theorists, but 
now our paths diverge. They supposed that this 
mass of fire mist would commence at once to pre^ 
cipitaite itself toward the centre, under the action 
of gravity and refrigeration, until finally it became 
condensed at that point as a molten mass ; certain 
planetary rings having been abandoned however, 
during this process of condensation, which likewise 
had resolved themselves into balls of molten ma- 
terial. 

In our previous discussion however, we have 
seen that this assumption utterly fails in supplying 
an acceptable explanation. For the purpose of this 
argument therefore let us choose a proposition radi- 
cally different. Let us assume that our primordial 
gaseous mass instead of slowly condensing into the 
fluid form as heretofore premised, may undergo 
at the surface a process of condensation or rather 
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crystallization into the form of solid particles or 
meteorites. 

The cause of this crystallization we may condi- 
tionally attribute to the passage of heat from the 
nebula into outer space, or possibly to the passage 
of some material substance, some rare ether, in the 
same direction. We need not be too curious at 
present as to why or how such condensation to the 
solid form should take place but having assumed 
that crystallization might occur as suggested, let us 
make a study of the results that might be arrived 
at under the guidance of this new principle. 

The solid and comparaitively cool crystals 
formed as above suggested, at once commence a 
slow sinking through the gaseous fluid, towards the 
centre of the nebula. This sinking however would 
take place, not in right lines toward the centre, but 
all these particles would be deflected by the original 
rotational movement at the surface of the nebula. 
The paths of these bodies would therefore assume 
the nature of spirals, and these spiral paths or or- 
bits would all meet at the centre of the nebula, 
where aggregation would necessarily occur, and the 
resulting nucleus would have a rotary movement 
proper to the total eastward motion of the individ- 
ual meteors. -^ 

In this suggestion, it can be seen, we may find 
an origin for the countless hosts of meteorites ex- 
isting in interplanetary space, (400,000,000 of 
which strike the earth daily) and for the uniformily 
and universality of their distribution. 

THEORIES OF OEIGIN. 

This conception of the origin of meteorites 
through crystallization, I believe is due to Schiapar- 
elli, who thinking these bodies to be "messengers 
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from the stellar void," suggested that they *^ay 
have been formed in space, by the local concentra- 
tion of the celestial matter in a manner analogous 
to the crystallization of substances chemically dis- 
solved in liquid. 

(Lockyers Meteoritic Hypothesis, p. 251.) 

Other origins for these minute planets have 
been suggested. Professor Kirkwood derived them 
from rings thrown off in the planes of the solar 
or planetary equators. Schiaparelli advanced the 
theory of their capture through the sun's attrac- 
tion from the depths of space. 

Proctor has demonstrated the inadequacy of 
these theories to explain meteoric phenomena^ and 
has proposed their volcanic ejection from the 
planets. 

Tschermak derived them in like manner from 
the interior of the earth, while I>aubree found their 
origin in the stars. All these theories however, have 
been demonstrated indefensible, and Ball still in- 
sists that the origin of these bodies must be looked 
for within the special domain of the solar system. 

The building up of the Sun and the planets 
from this meteoric dust, is also an idea, many times 
previously advanced. Sir J. Norman Lockyer in his 
"Meteoritic Hypothesis" has erected Suns, Planets, 
Comets and Stars from this material, but he bor- 
rowed his meteorites ready made, from the depths of 
outer space. 

Proctor seems to have advanced this theory of 
world building as early as 1870 in his "Other 
Worlds than Ours." 

Nordenskiold suggested the growth of our 
world from a small beginning to its present domain 
through the fall of cosmic dust. 

(Voyage of the Vega, p. 103.) 
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Lord Kelvin in 1887 stated that he believed the 
Sun "to be built up of stones" or *^now flakes of 
matter." 

M. Faye has constructed our system theoreti- 
cally, by assuming an original chaotic diffusion of 
meteorites flirough space, into which aggregation 
of matter, order and method are introduced by the 
aid of Descartes vortices. 

Profeseor T. C Ohamberiin also seems to have 
accepted as an "almost certain truth" — "that the 
earth wm built up of meteorites falling together." 

(Science, June 30th, 1899.) 

Many others have speculated to more or less ex- 
tent in the same direction. The theory of meteoric 
growth of planets herein advocated is therefore not 
new, but the suggested oHgin of the meteorites 
themselvesy as hemg part and parcel of our oton 
system^ has, in so far as the writer can team, not 
been previously offered. 

METBORITIC SHOWERS— OOSMlC DUST. 

As this condensation of celestial material at 
the surface of the nebula progresses, the predpita- 
tation towards the centre becomes a rain of cosmic 
dust, particle follows particle, until shortly the 
entire interior of the nebula — that is to say the en- 
tire solar system, becomes filled with these meteor- 
ite®, falling in nearly right lines from the surface 
to the centre and reaching that centre from every 
conceivable direction. Here, aggregation must nec- 
essarily take place and this aggregation will soon 
result in a comi)aratively cool nucleus built up 
solid from the centre outwards, and faat increas- 
ing in size, under the effect of the ever continued 
downpour of material. 

With the growth of the nucleus however, the 
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velocity of the meteoric fall is increased — a greater 
force of impact due to the acceleration of speed 
from the increasing attraction of accumulated mat- 
ter at the centre — ^produces increasingly greater 
manifestations of heat at the surface of the nu- 
cleus. The nucleus consequently will continually 
increase in temi>erature from the centre outwards, 
as the building up progresses. 

That substance whose critical temperature 
was first reached will be followed, when the cooling 
has sufficiently progressed, by the element next in 
order, and this in turn by others, until lastly those 
elements which go to make up our atmosphere and 
our seas will be the last ones deposited upon the 
solid nucleus. These latter however, owing to the 
great accumulation of heat at the surface, remain- 
ing in gaseous form. The condition of this residual 
gas will be something as follows: Immense com- 
pression under the force of gravity (the assumed 
equilibrium being now broken by the great accu- 
mulation of matter at the centre) will produce a 
dense stratum near the surface of the nucleus. 

This heat of compression, added to the heat de 
rived from the friction of meteoric matter, in its 
passage through this dense stratum, will raise the 
temperature to incandescence, and this temperature 
will have been constantly on the increase with the 
growth of the nucleus. For an example of this 
ideal condition, let us point to the photosphere of 

our Sun. 

The rise in temperature of the photosphere as 
above noted, is in accord with Lane^s law. 

Now as to the heat from friction heretofore al- 
luded to. We can see that the impact of the rain 
of meteoric matter, which impact will reach its 
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maximum effect at the latest stages, will impart 
by friction to this dense surrounding envelope, an 
enormous quantity of heat> acting in this case like 
those meteorites, which, having given up to our 
air a large amount of heat through friction, are 
found later buried in the earth covered with ice. 
In fact, it is quite possible that this matter, while 
adding many heat units to the photosphere, may 
extract heat from the solid nucleua 

We have thus derived the Sun and its heat 
through our theory and will now consider 

THE £2LLEFnO lORMB OF ORBITS. 

The meteoric dust first precipitated from the 
surface, towards the centre of the nebula, we note 
will fall in orbits differing little from a straight 
line, but with the decreasing diameter and increasf 
ing surface velocity of the nebula, these orbits grad- 
ually pass through every value, until at later per- 
iods, when the surface velocity has acquired its 
maximum rate, they approximate closely to a circu- 
lar form, and dust falling in these circular orbits 
will of course not reach the nucleus (the Sun) but 
owing to the similarity of their paths and to the 
slight differences in their orbital speed, will at some 
point, exiterior to the Sun's surface, aggregate them- 
selves together as planets. 

We thus discover that orbits of all possible de- 
grees of ellipticily, between a straight line and a 
circle, are necessary consequences of the theory. 

THE FORMATION OF PLANETO. 

The constantly increasing rotational move- 
ment of these descending materials (after crystaliz- 
ation, it becomes orbital motion) will finally, as 
time progresses, attain such magnitude as will pre- 
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vent the particles from reaching the Sun's surface. 
Here, then, will commence the building up of the 
first and oldest planet, Mercury. Venus, the Earth 
and Mars will follow in regulair order. 

But it would seem that owing to the progres- 
sive increase in area of the zones, a continual in- 
crease in size of planets should follow. This in- 
crease will appear until we reach Mars, where the 
law fails. And when we pass one step further out- 
ward — to the asteroids— the difficulty of size is a 
hundredfold multiplied. But let us reflect Dur- 
ing all this time the surface velocity of the nebulous 
mass has been increasing. It would seem that after 
the earth had been formed, this increasing si>eed 
of the outer nebulous surface may have reached that 
stage which made necessary the abandonment of 
rings, as called for by the old theory. If so, there 
was less material for Mars' construction, and her 
reduction in size is accounted for. Mars and Nep- 
tune, may, therefore, be of approximately equal 
age, with this difference, — Mars was left in a solid 
and cool conditioin, Neptune's material was left in 
the form of a great nebulous ring, and this ring may 
be now in some advanced stage of condensation, by 
the same system of meteoric precipitation. 

This theory would thus fix the relative ages of 
the Sun and planets approximately as follows : — 

First and oldeat— The Sun. 

2nd — ^Mercury. 

3rd — ^Venus. 

4tli— Earth. 

5tli — ^Mars. 

6th — Neptune. 

7th — ^Uranus. 

8th— Saturn. 

9th and last formed — Jupiter. 

with the asteroids, probably of all ages, between 
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thoee of Neptuiie and Jupiter, as will be hereafter 
shown. 

TheoT€!tically we have now constructed our 
earth as a body, solid from the centre outwards, 
moderately heated at the centre, but incandescent 
at the surface and surrounded with a gaseous en- 
velope containing the united volumes of the atmo9^ 
phere and the oceans. If we assume the averasre 
depth of the ocean (over the entire area of the 
earth) to be 10,000 feet, a figurei not seriously in 
error, we find that the resulting pressure at the 
earth's surface, from the weight of this vaporous 
maas, would be approximately 4550 lbs. per square 
inch. 

But this envelope contained matter other than 
the seas and the air, it contained a vast mass of 
vaporized material, derived from the combustion of 
the meteoric rain during untold ages. It contained 
some of all of the materials entering into the con- 
struction of the earth. It contained originally all 
that material now represented by our coal, lime^ 
stone and salt beds, and it contained all the silica 
that has since been precipitated from the sea. In 
addition to this it contained a vastly greater quan- 
tity of water, than is contained in the present seas. 
No water could then exist in the earth's interior, 
but it has been penetrating from the surface down- 
ward since that moment when the progressive cool- 
ing first allowed the fall of rain on the earth's 
crust Like the moon, which has in such manner 
lost all of its aqueous envelope, the earth has prob- 
ably lost a large portion of its original seas. 

Adding then, these lost and deposited parcels 
to the vapors at one time surrounding the globe, we 
find the preraure^ given above as 4550 lbs. to the 
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square inch, increased to an unknown bnt immense 
extent. 

THE OKIGIN OF GBi^mTE. 

Passing now from speculation cosmologieal to 
specula^tion geological, we would suggest as fol- 
lows : — 

No matter whether we adopt Laplace's hypo- 
thesis, or the one herein contained, it follows, that 
owing to the primal heated condition of the earth's 
crust, all our seas must have been at some period 
of time, in the condition of gas as above suggested, 
— it is also necessary to assume even in Laplacei's 
theory, that these hot gases under a pressure of many 
thousands of pounds to the square inch, in contact 
with the molten surface of the globe, should have 
dissolved and taken up vast quantities of earth 
building material. It is also certain that the gases 
surrounding Laplace's original earth, must also 
have albsorbed much material from the meteoric rain, 
which we must suppose to have been at that time, 
greatly in excess of present meteoric precipitation. 
Under either hypothesis, we therefore have a tre- 
mendous store of Silica, Iron, Lime, Carbonic Add, 
etc., to take care of during the subsequent cooling 
and precipitation of this gas upon the earth's sur- 
face, by which precipitation it assumed the form 
of our present seas. 

It seems that this overloaded gas must certain- 
ly have once surrounded the earth — no matter what 
system of world growth we follow, it is equally 
certain that this gas could never have cooled down 
through perhaps thousands of degrees of tempera- 
ture without yielding up to a great extent^ its stores 
of minerals. It is easy therefore to find in this cool- 
ing process, an explanation of tiie deposit in semi- 
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stratified form of all our granite and gneiss, while 
the depomt of the so-called crystalline limestones 
and many of the schists, etc., we may relegate to a 
period still later, to a period in fact when the wat- 
ers haying been precipitated in entirety on the 
eari;h's snriface, were still in a heated condition. 

Mr. Sorby's demonstration that granite has 
been deposited under great pressure, finds ready ex- 
planation under this theory. 

DIFFERENTIAL DRIFT OF THE SURFACaES OF THE SUN 

AND JUPITER. 

Professor Young, in his "General Astronomy'' 
tells us that "No explanation of this strange equa- 
torical acceleration has yet been found,'' but let us 
apply our theory. We then see that owing to the 
rotation of our nebula, any crystalized material 
falling from near its equator, under the law of grav- 
ity, will necessarily take a path in the form of a 
spiral, while similar matter sinking from polar re- 
gions will fall in straight lines to the nucleus, and 
this polar material will have no tendency to accele- 
rate the rotation of the nucleus, but will rather re- 
tard the same througjh inertia. 

We also see that this equatorial matter will 
have a constantly increasing aagular and linear 
velocity, increasing in greater ratio as the accumu- 
lation of the nucleus progresses ; and this constant 
acceleration, increasing as we approach the equat- 
or, must necessarily impart to the equatorial enve^ 
lope the differential motion as observed. . 

We conclude from this that the solid nucleus 
will have a resulting angular motion compounded 
from the extreme forces at the equator and the nil 
forces at the poles. That is to say, the nucleus will 
revolve slower than the gaseous belt surrounding 
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the equator and fajster than the gaseous surround- 
ings of the polesy the velocity of the gaseous surface 
deereasiing uniformly from the equator to the poles. 
And thus, the deductions from our theory are found 
in accord with the facts of observation. 

It can be sihown that owing to the polar flatten- 
ing of the nebula, and the consequent preponder- 
ance of material over equatorial regions, the form 
of an oblate spheroid would be taken by the nucleus 
as perfectly as if formed from a rotating fluid 
mass. 

THE ORIGIN OF OOMErrS. 

In undertaking the explanation of the origin 
of ctmiets, it seems that we are entering upon a 

virgin field, we are invading territory wherein no 
one has preceded us. Swift says : "Cometary As^ 
tronomy * * * is the most mysterious and the dark- 
est piart of the science of the heavenly bodies." 
These apparitions are absolutely parentless. The 
great theorists have expressly disowned them. 
They are looked upon as wandering tramps without 
home and without country, and they have intruded 
themselves into our society un'bidden. But are the 
views above expressed necessarily correct? It 
should follow that any theory offered as to the 
origin of our solar system should supply a cos- 
mogony for the entire contents of that system. Our 
almost infinite distance from any other system for 
bids the idea that we have stolen from our neighbors 
the 17,500,000 comets of Arago or the 500,000,000 
comets of Lambert, and have ourselves escaped 
without loss. We will therefore proceed in the ap- 
plication of this hypothesis. 

We will assume that the original nebula has 
become reduced, under the system of condensation 
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and precipitation suggested, until its outer surface 
has approached the nucleus (the Sun) until it ex- 
tends, perhaps to the orbit of Neptune. We will 
take a circular area on this surface, due to a dia- 
meter of say 10,000,000 miles, and will consider the 
precipitation towards the centre from this area. 
We first note that the rotational velocity of the 
nebula resulting from its decrease in size, has so 
changed the paths of the crystals there condensed, 
that, they no longer reach the Sun, but pass near to 
it, in orbits whiose periods aire approximately one- 
half of that of Neptune. 

We see then that the forms of all of these orbits 
will be identical, that the velocity of fall in all cases 
will be the same, and that a continual stream, one 
meteor following another in identical orbits, will 
be the consequence of progressive crystallization. 

But these meteors when at the distance of Nep- 
tune occupied an area due to a diameter of 10,000,- 
000 miles; as th^ approach the earth's orbit on 
their converging journey, towards perihelion they 
have passed over 29-30ths of their distance from the 
Sun, while the area across the swarm has been re- 
duced nine hundred times by the convergence of 
what we might call the orbital cone. The approach 
of the members of this swarm continues, collisions 
become frequent, friction of colliding particles gen- 
erates heat, electrical conditions supervene from the 
same cause, and finally the resulting incandescence 
makes visible a comet. A blank space in the heav- 
ens today may be filled by a gigantic comet tomor- 
row. It has not been seen to approach, it was bom 
a moment before in mid-heavens. 

We see that the birth of the comet, while ap- 
proaching perihelion, is due simply to the converg- 
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ence of the meteoric paths. After passing perihel- 
ion it can be seen that each individual meteor must 
pass entirely through the balance of the swarm and 
we therefore might supi)ose the impacts and col- 
lisions after passing i)erihelion might exceed in 
number those of the approach and we might expetet 
therefore some evidence of this increased 9umber of 
imx)aicts in the changed appearance of the comet or 
of its tail immediately after its recession from the 
sun had commenced. 

Now that we have formulated the new theory 
of comets, let us proceed to its analysis, that we may 
judge ae to its merits : 

OOMETARY LAWS. 

Ist. Our theory tells us that if comets enter upon their col- 
lision period when in proximity to the earth, their appearance 
should be sudden and unexpected. 

2nd. We should expect that when first seen, these comets 
owing to their distance from perihelion toward which the meteors 
converge, should be large in size but faint in illumination. 

3rd. As they approach the sun, they should decrease in siace, 
wiith the convergence of the orbital cone. 

4th. They should increase in brightness as they approach the 
sun, with the increased number of impacts due to convergaice. 

5th. Variation in their spectra should occur with variation 
of mechanical effort due to an increased number of impacts. 

6th. The comet should shine with its own light as the result 
of these impacts. 

7th. The minimum of size and the maximum of light should 
take place about the time of passing perihelion. 

8th to 11th. The exact converse of Nos. 5, 4, 3 and 2. 

12th. As the comet disappears while yet near the earth, hav- 
ing reached the region of no collisions, that disappearance should 
be abrupt and sudden while still in "full sight." 

13th. As all these collisions must tend to produce parallelism 
in the orbits of the individual members of the swarm, the intensity 
of the action in long periods should continually diminish, and like- 
wise the magnitude and brilliancy of the comet. 

14th. Comets, which at their first appearance, are large in 
size, necessarily belong to meteor swarms whose combined orbits 
form a cone of rapid convergence, a near approach to their meet- 
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ing pla<je; the Sun, is therefore required for the production of the 
comet. 

Small comets, belonging to cones of less convergence, enter 
upon this collision period at greater distances from the sun. These 
latter therefore should become first visible, notwithstanding their 
small size. 

16th. Owing to the increased number of impacts, due to in- 
tersection of orbits, the tail should increase in size after passing 
perihelion. 

Here we have 15 Rules, so tx) speak, far the 
explanation of <x)metary development, and this code 
is perhaps the first attempt that has been made to 
control the action of these bodies by law. Let u« 
now examine as to how the observed facts relating 
to comets, compare with the deductions from oup 
theorv. 

Professor Young says: — 

"It is a very singular fact that the head of a oomet continu- 
ally and regularly changes its diameter as it approaches to and 
recedes from the sun; and what is more singuar yet, it contracts 
when it approaches the sun, instead of expanding as one would 
naturally expect it to do under the action of solar heat." 
(Young's Italics, General Astronomy, p. 405.) 

**V7hen this body (Encke's comet) first comes into sight***** 
it has a diameter of nearly 300,000 miles. When it is near perihel- 
ion ****** its diameter shrinks to 12,000 or 14,000 miles." (Page 
406.) 

"As.it (Ehicke's comet) recedes, it expands and resumes its 
original dimensions." (Page 406.) 

"It is maintained by Mr. Lockyer that the spectrum of a 
comet changes as it varies its distance from the sun." (Page 410.) 

"They become less brilliant as they recede from the sun and 
finally disappear while they are in full sight, simply on account of 
faintness and not by becoming too small to be seen." (Page 408.) 

"As the comet draws near the sun, it brightens." (Page 411.) 

"They are certainly self-luminous, their light being develop- 
ed in a way not yet satisfactorily explained." (Page 403.) 

In the "Meteoritic Hypothesis^' Mr. Lockyer 
says: — 

"We know that the short period comets get less brilliant with 
every approach to perihelion." (Page 169.) 

27 



"Large comets should begin to be visible long before smaller 
or more distant ones, but this does not appear to be so." (Page 
230.) 

"As a rule the tail increases very quickly and considerably in 
length, after perihelion passage." (Page 235.) 

We see from these citations that every one of 
the fifteen laws which we have derived thearetically 
from our hypothesis, are supported by the facts of 
observation. How then are we to explain this ex- 
traordinary co-incidence between theory and fact? 
We cannot invoke accident or chance in this mat- 
ter. To thus reduce the heretofore, supernatural, 
iinexplainable phenomena of comets to law, it would 
seem that we must suppose our hypothesis to con- 
tain a close approximation to the real origin of 
these bodies. 

There remain two peculiarities of comets yet 
to be considered, one, the retrograde motion of 
many of these bodies, the other the apparent con- 
nection existing between certain planets and what 
we might call their cometary appendices; but we 
still have the outlying nebulous wisps or streamers 
of our irregularly shaped nebula to care for. These 
detached patches of gaseous matter, with rotation 
periods perhaps differing from that of our main 
nebula, kept at arms length by the expansive force 
of their contained gases, can never hope to approath 
the Sun, until after their condensation into the 
solid form. Streams of meteoric matter, thus form- 
ed from these outlying masses, may speed towards 
the Sun from any and all directions, their motions 
may consequently be direct or retrograde, and fur- 
thermore these streams from the remotest portions 
of the Solar System, will certainly, to some extent^ 
be captured by the greater planets and thus provide 
origin for the family arrangement mentioned. 
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If there be reasKm in this theory, planets ex- 
ternal to Neptune should be looked for in explana- 
tion of remote eometary groui>s, ajs suggested by 
Professor Forbes, who haa already demanded two 
such bodies. 

When we consider the endless number of these 
meteoric streams, their frequent intersections in 
spajce, the retardation possibly of one part of a 
stream and acceleration of aiK>ther, we can under- 
stand the division of a comet into two; their sudden 
increase in brilliancy while receding in space, the 
families of comets following in the same path, and 
in short, all eometary phenomena seem due to nat- 
ural causes, unless we except their tails. As to 
these latter, we may speculate as follows: If the 
zodiacal light, which extends far beyond the earth^s 
orbit, be a "residuum of the nebulous fluid of our 
system" immensely attenuated, then we might im- 
agine t&ese tails to be merely electrical phenomena 
with the nebulous fluid as conductor and our me- 
chanically excited comet as generaitor ; we would al- 
so imagine the electricity generated to be of the 
same sign as that produced by the sun when the tails 

* 

pointed from the sun, and vice versa. 

If these tails are merely electric excitations of 
this attenuated nebulous fluid, they are therefore 
imponderable, and we will no longer wonder that a 
comet may whisk around the sun through an angle 
of 180 degrees in three hours and its tail escape 
being snapped off into the hereafter ! 

To make clear the fact that the intimate rela- 
tion between comets and meteors demanded by our 
theory, has actual existence we will quote again 
from Young's Astronomy: 

"And now we come to one of the most remarkable discoveries 
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of modern astronomy—the discovery of the connection between 
comets and meteors." (Page 443.) 

"Schiaparelli of Milan ***** brought out the remarkable fact 
that they (the Perseids or August Meteors) were moving in the 
same path as that of the bright comet of 1862, known as Tuttle's 
comet." (Page 445.) 

"Oppolzer's orbit of Temple's comet of 1866 is shown on page 
445 to be practically identical with Leverrier's orbit of the Leonid 
meteors. 

(All the italics in these quotations are Young's.) 
"However theqe things may be, it is now certain that the 
connection between comets and meteors is very close." (Page 446.) 

This close connection has led to the almost gen- 
eral belief that meteor swarms are "merely the pro- 
duct of a comet's disintegration" but it seems that 
under the logic of our hypothesis we must invert 
this statement, making the comet a product of the 
meteor swarm, and the truth of this law seems indis- 
putaJble. 

The universal dstribution through the solar 
system of this meteoric dust, would seem to con- 
firm to some extent our theory of its origin. It is 
not easy to understand how, if these swarms were 
captured by planetary attraction, from interstellar 
space — the distribution could be so uniformly plac- 
ed as to allow the precipitation of 400,000,000 of 
these bodies to the earth's surface in every 24 hours. 

OOMETARY ORBITS. 

The cometary orbits tell us that space at all 
distances from the ecliptic is likewise traversed by 
these streams, only unlike the zodiac, which has 
been largely swept of meteoric dust by the circula- 
tion of the planets, their numbers there are prob- 
ably much greater than with us. This rain of solid 
matter falling towards the Sun from every direc- 
tion, but reaching that body only in part, is impos- 
sible to explain under the capture theory, while 
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under the theory of a precipitation from the surface 
to the centre of a nebula, their incalculable num- 
bers, — their converging orbitsn— their distribution 
in space — all appear clear to the understanding. 

The hyperbolic orbits educed for some of these 
bodies, are, however, a strong argument against our 
theory. But let us examine this objection. Young 
says: 

("General Astronomy, page 398), speaking of 
270 comets, 

"The orbits of six "appear to be hyperbolic, although the eccen- 
tricity exceeds unity by so small a quantity as to leave the matter 
somewhat doubtful." 

Newcomb says. Popular Astronomy (4th Ed., 
p. 379) : 

"It cannot therefore, be said with certainty that any known 
comet revolves in a hyperbolic orbit, and thus it is possible that all 
comets beloi^ to our syBtem." 

This argument then fails through uncertainty. 
Our theory would indicate that as information be- 
comes more exact from future data, all these so- 
called "hyper'bolic" orbits will be found safely with- 
in the parabolic limit. 

In conclusion it would appear that we are no 
longer compelled to regard comets as strangers 
from interstellar space. We should no longer pic- 
ture them as plungijig into the celestial deep for 
an excursion of ages. The life of a comet as com- 
pared with the orbital period of its mother swarm 
is but a moment ; and when our spectre disappears 
from view, it has not only passed out of sight, but it 
has passed out of existence. It has resumed its nor- 
mal condition of a migratory sand bank. 

THE VISIBILITY OF NEBULAE. 

The preceding discussion enables us to under- 
stand why nebulae too rare and attenuated to retain 
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heat sufficient for incandescence, may yet be visible 
at incredible distances in the heavens. 

Heretofore we have studied but a small portion 
of the surface of the original nebula, deriving from 
this small portion our theory of comets. We will 
now consider the entire surface of the nebula as 
precipitating towards the centre its downpour of 
meteoric dust. Instead of an isolated comet then, 
lit up by the impact of these converging bodies, we 
find the entire interior of our neibula, inside of the 
collision distance, illuminated by the electrical 
and mechanical results we have contrived. In other 
words a comet represents a mere fraction of this, 
meteoric precipitation. A nebula represents the 
united whole, and the comets, the nebula, — the zod- 
iacal light, and the Aurora Borealis, may be simply 
different degrees, or different conditions of the 
same phenomena. 

BINARY SYSTEMS AOT) NEW STAES. 

If we suppose the original nebula to have had 
no movement of rotation on its axis — ^meteorites 
formed at its surface would fall in right lines to the 
center and there would be no rotation of the nu- 
cleus. This latter would in that case, form a single 
star, or sun, with no possibility of planets in con- 
nection therewith. 

With an original slight rotation, a system in- 
cluding both Sun and plaaets would result; as al- 
ready shown, while with a great amount of original 
rotation, no matter could reach the center, but ag- 
gregation would commence in the form of a great 
annular mass, which at some later period would 
necessarily break up into several centers of local 
accumulation — thus forming binary or higher sys- 
tems as might fit the conditions of each case. 
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The mysteiry in which the new stargrfare invalv- 
volved, would likewise disappear in thej^ght pf this 
theory. The abruptness of the appearance of these 
bodies — the sudden generation of their light and 
heaty and the comparatively rapid manner in which 
they decrease, have been the cause of much discus- 
sion. 

If these were real suns, so bom, apparently in a 
moment, we should expect them to continue as per- 
manent objects in the heavens. But under the re- 
quirements of our theory — that these effects are due 
to a meeting between some planet, or star, and a 
great cloud of meteors, the suddenness of their ap- 
pearance offers no difficulty, and again, as we know 
the effects of impact would be confined to the very 
surface of the body encountered — the comparatively 
rapid decrease in brilliancy which has been observed 
could have been readily foretold. 

THE VARYING DENSITY OF PLANETS. 

No solution of the problem of variation in 
planetary densities has ever been discovered under 
the doctrine of Laplace. 

With the present theory however, there appears 
a logical explanation. We have already seen that 
the crystalization of meteorites is probably con- 
trolled by conditions of temperature in the nebula. 
But these conditions are continually changing, our 
gaseous mass is ever increasing in temperature. 

The resulting meteorites are therefore ever 
varying their specific gravity, and it would be im- 
possible to expect other than variety of de'nsity in 
the resulting planets. 

OBJECTIONS TO THIS HYPOTHESIS. 

In attemirting to analyze the scheme of world 
building now outlined we encounter certain grave 
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abjections. It would seem however, that these ob- 
jections are neither so numerous nor so formidable 
In their nature, as those that now confront the 
theory of Laplace. 

One of the most aerious difficulties, in view of 
the customary idea of placing the original limit of 
our nebula at some point slightly external to Nep- 
tune, is the tremendous distance beyond the orbit 

of tfiis planet to which we must extend our primor- 
dial nebula in order that we may explain the long 
period comets, some of which perform their cycles 
with duration of thousands of years. 

This objection may however, be less important 
than at first appears. Under the undulatory theory 
of light, it is a necessity that we assume matter in 
some form to exist through all interstellar space, 
that light vibrations from the most distant stars 
may be enabled to reach us. 

Now if we could imagine our Solar System, for 
instance, to be but a local accumulation of this uni- 
versally distributed material (and no one can posi- 
tively say that this is not the ease) it would then be 
easy to picture the outer limits of our fluid as ex- 
tending at one time even half way to the nearest fix- 
ed star, or to such other distance as would enable us 
to account for periods of any conceivable length in 
comets. 

The alleged hyperbolic orbits for certain 
comets can not, in our present state of knowledge 
be considered as offering serious opposition to our 
theory. It being highly probable, as has already 
been shown, that such orbits have no real existence. 

The suggested derivation of the retrograde mo- 
tions for some of the long period comets, is also very 
unsatisfactory, and seems to involve a physical ab- 
surdity. The idea is a mere makeshift, and the fact 
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remains that these retrograde motions offer serious 
objection to our system. 

Other objections occur. The premised crystalliz- 
ation of our meteorites, from the primordial fluid, 
can not be classed as a known process. The division 
of the planets into two groups, with point of separa- 
tion between Jupiter and Mars, and the building 
up of these groups under different methods also 
seems defective. This manner of construction could 
be avoided however, by obtaining all the planets 
from the original precipitation toward the cen- 
tre, although this plan would leave Jupiter's great- 
er mass apparently unexplained. The partially 
retrograde motions in the satellites of Uranus and 
Neptune are also unaccounted for under our theory, 
unless we can suppose these moons to have been due 
to late captures of meteoric dust, or that their law- 
less action may be due to the irregularity in form 
of the original nebula. 

This irregularity in form it would also seem 
necessary to invoke, in explanation of the varying 
inclinations of the orbits of the planets to the Suns 
equator. This solution would answer as well how- 
ever, for the theory of Laplace. 

CONOLUSION. 

Notwithstanding the objections above mention- 
ed, the fact remains that our hypothesis has satis- 
fied observed conditions far more completely than 
has any of its predecessors. 

It explains much where previous theories have 
failed. 

In the matter of comets, which have especially 
eluded the grasp of all theorists, it would necessar- 
ily seem that we have made a distinct advance. The 
extraordinary manner in which the new hypothesis 
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